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9?*n« 

If§B^<7)^^] MnZn7x70 

[ffltJjfcgl] Fe203 44.0 -49.8 mol%, ZnO 4.0 -26 

.5 mol%> Ti02^<t^Sn0 2 O^ *><7) ltt* ^(±2tt 0.1-4.0 mol%, Mn203 0.5 
mol%J^T\ 5£g&MnO rt^ & <9 , m&ftt LT> CaO 0.20-1.00 mass% (fcrtf 
L, 0.20 mass%(±l^<) ^ML, ^oJttStJt^l. 5X10 4 n m J^±, I^MJSt/L 
7& ? 1.5X107n^l±-e^)^> - <h ZtftWttir &Mn Z n 7 ^ ? 4 h c 

[»^2] FeO 0.2 mol%mT-e*^> >T £ t -T^ff^ 

^ 1 Kf&fcOM nZn7x^ h 0 

[1**^3] giM53^ LT, Si0 2 0.01-0.10 mass%£^f-f 
ffltt-r&m^m 1 ££(i2 HiemOMn Z n7x^ ho 

[ffl*^4] glj^t LT, V2O5 0.01-0.20 mass%, M0O3 0.01-0.20 
mass%, Zr0 2 0.01-0.20 mass%, Ta20s 0.01-0.20 mass%, Hf02 0.01-0.20 
mass%, Nb205 0.01-0.20 mass% 33 <£ X/CuO 0.01-6.00 mass%co^^<7) li 

*tz\*2 m&±z^m-t2> - 1 zmiti-zmmm 1 3 <nwti 1 m^tm<D 

MnZn7x7^ ho 

[0001] 

>f h km-*- *><> 
[00021 

m&&*mi-&ttmWj:mt®lJ&&W&£LXtt. MnZn7x7^ hri*£>& 
#v^Fe203 . ^6<JtC(i52-55 mol%<7)Fe203 10-24 mol%<7)Zn0 
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MnOi: ^^t^itt^M^^tv^o fit, il# ti. Fe 2 0 3 , ZnO , 

Mno <7)&mmMZpjTfc<vm&-zi&&Lfzfe. i&m, j&$~m&. mi, & 
) ^i&^xmmfri±zmmLtzMK^mn<ip'(:\ 1200- 1400m 2 -4^ 

log P 02= -14540 / (T+273 ) +b — (1) 
z\<D (1) TttfflJK (*C) , Po 2 HBJH*5M3E, b (i3E»T-* 0 , iiHT 

10 0 0 3] 

M n Z n 7 x 7 ^ ^: (t ^. v > > I ^ i; M L t (i , Mn3+£fct4 
Mn2+ £ LT#flEnTfl6-Cab*it, M n 3+ 1 M n2+ 1 O#£Jt(i*j£j&0#<7)#|g 
&Mf5MEfcflt#i-&£fc, Mn3+liMn Zn7x^ F<Otitt^iL(l^ 
^i:^^H^i:|D^liTv^ 0 M n 3+ 1 M n 2+ 1 <7)ffl ff?-^f $ 

*«ix.*J:d'fc«IJfil^o#H» (mH55*J±) ft!l»* s ifi:*3|-C* 0 , ±fBLfc (1) 
^^O^mb = 7 - 8 14, £0&MtfKI*W*^iTt6te£#jit LXjztbbti 

— 7j\ 50 mol% «fc 19 ^>#v>Fe203 ^ttf-^^Mn Z n 7x7^f M:J3^T 
(4, $«5^Fe3+£7t:(iFe2+<h LT^bT^T"* 0 , -hfE Lfcjtxi££H&-C 

ttfi»5C**tt«:*L, Fe3+<7)ftO^ H B H ^M73l4^tT^MLTM14^^i6 

<, Fe3+t FeZ+tOP^^m^-O^^O, COit^im^iKftT 

[0 0 0 4] 
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#&£tt7C§ < -r-S^S^Ao Lri>U ±ISU-»MnZn7x70 
14, Fe203 7Ht^*lffl«T*&&50 mol%<t •) &ifiiN-C2>& Fe 2 + < 

?R±U ±|ELfcFe3+i: Fe^+tom (>f*>W) t'Olf^^fliCfc 
Uot, -e^Jt^tfLfiiJj:^ 1 fimWt-r- <fc r>/h£</HlT"£><?>o L£rt ? o 

[0 0 0 5] 

-e-l-C. tflJxJf, tflMl J/:ii!|fM2 K«\ Fe 2 0 3 £50 mol%*^t 
CaO, Si02 £giJJ&53*£ LTinATfcStnlfb&IIlo fcM n Z n 7 -x. 
9>f h7»^S*L, #It^m3H(i. Fe 2 0 3 £50 mol%5feif t & 

Ti0 2 *7t(4Sn0 2 Srinx., $ «b KCaO, Si0 2 *SlM^t LTjPx.T^^t 
£HIo£Mn Z n 7^7^ b rt ? Hi§7F$ ftTV>& 0 
[0 0 0 6] 

#HB¥ 7-230909 ^>IR 

10-208926 
WW*** 3] 

mtm 3108803 

[0 0 0 7] 
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&ib\ CaO £><fct/Si0 2 £«:;*: "CO. 50 

^O»J^|]DLTV^Ca0 0. 10mS%*S!"C* *K 0. 

20 mass%<fc <0 &#v>CaO WiiD(:o^t<Z)Ii(i^v^ 

iCfi, Fe203 <hOfO^B§50 mol%C&& «fc n KM112O3 * : (fctW?Z> Z. £7^fSft£ tL 
Tv^^\ ^>T-r : -m^^tLTV^Fe203 45.0 -48. 5 mol%^£>jjfr#1-& £ , Mn 2 
O3 oi !9Mn3+»(il. 4-5.0 mol%££ «K ^<£><fc 9 < n 3+£^-frit 
£li , ifci&tt t S^lgJjL t $ -£ £ - t liffi Jft-C* 2> 0 

— ±SB#S^Sntt 3 IClEfcOM nZn7x^ He J: tilt, CaO tf ? 0. 005-0 
.20 mass%. Si02 005-0. 05 mass% t&tbKK^X^&tztb^ v>i— 

fcU, ifUeCaO ^Si0 2 ^Di^^-Si:, MBfCIfMS^Cot 

(±> ^l^ffi^tL, 1MHz «:jSx.*S5^^«lci5V>Ttm«f*«fc«8 
[0 0 0 8] 

[»H*»*-r4?t*e>o#e] 

Fe 2 03 44 -0 ~49. 8 mol%, ZnO 4.0 -26.5 mol%. Ti0 2 £ «t ^Sn0 2 <7) 9 
<7> lttifcli 2 M 0.1-4.0 mol%, Mn 2 03 0.5mol%J^T\ 5£8BMnO ri» 0, 
SlJfiK^^: LT, CaO 0.20-1.00 mass % (fcrtfU 0. 20 mass%liE& <) fc-g^L 
> ^ojti£#irtn.5Xl0 4 fimJ^_t, ^®^t)t75in.5xl07nm±T-^)^>-i:^^ 

*HWi±> FeO -a-W*^ 0.20 mol%J^~Re?P;i & J: -? IZ-f 2><DffM.i L^ c 
*S&»Efi£fc, SJjfcfrt LT, Si0 2 0.01-0.10 mass% &1tJ& t LT 
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^S&BJ£<bH, HJJ&53^ LT, V 2 0 5 0.01-0.20 mass%, M0O3 0.01-0.20 ma 
ss%. Zr02 0.01-0.20 mass%, Ta205 0.01-0.20 mass%, Hf02 0.01-0.20 m 
ass%> Nb205 0.01-0.20 mass%& =t C/CuO 0.01-6.00 mass%<7> ^ -t> 1 Hi 

[0 0 0 9] 

±.&Lfz£ 7 Fe203 ^50 mol% x. & — fl&W&M n Zn7x7^ h 

HtrisLT^ (1) ^jott^^mb^7 - 8 t^nm^M-n%^x i m.^L^k.\t 

Z-tt&Fe^+tftiLj&ZtiXLi^o -tL(± N 50 mol% J: ^ ^^-v^<OFe 2 03 °* 
<0 Fe3+tfmjcZti&tzt6-t:$>Z>o -*UC*tU *^K&v>Tf2, Fe203 £50 
mol%5fefit?)44.0— 49.8 mo\% t Ltv^/:*, (l) H&tt&^ffcb rt ? 7 - 8 

M n2+*^k$ ntM n 3+^4jS LT L i 9 o Mn3+(i, *£ H B H *&T-£M£-£ 

L&tf ? £>, aM&Efcfc^Tfi, Ti0 2 *3<fcOVS fcfiSn02 Srjl^M^i -frf 
<£>t\ Ti4+ £fc(iSn4+ t5 ? X ti * /Mfcr-* Clil U - ft KJ: *) M n 3+^jf 
7C £ *l T M n -5, 0 

[0 0 10] 

tftan . 5 x 104 n m &± , mm&tiim . 5 x io7 a^±ti/^f l<;i v 

&bti2>£7lZ%Z> 0 fzfzL, Ti0 2 i3J:t>Vifc(±Sn02 (±, -e^^TM^O. 1 
mol%*Sf-Ct±ffirSEL^^*7&*/h$ < , 4.0 mol% X <9 & <h #JM^7^;i o 
TfiTt^O-e, 0.1-4.0 mol%<7)|EHt L£o 
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ZMM^mt &&<7>T\ #f§Hjm±> COMn3+So^ f)Mn203 *^0.5 mol 

ifc, Mn Z n "7^7^ h ffOMJ^^fi, -fi£HFeO (Fe2+) £-§-*6TFe203 
t LXmi2ft&fr\ Fe2+lt, ±ULfz£ n (:ffifCffiJjL£ffi:T£«*# 
0(C&£<7)T\ Z<DFeO s(±0.2 mol%mT^i*Px.&<7)rt ? M£ Lv> 0 
[0011] 

& t tmmmtfi&T u mz^-t^ht m limits * ^ >; - umtmr txtt 
do tii^7>^ffl7x7^ h (±8o-ioo °c%m<7)mm'cmmztiz>m£-&&< 

.5 mol%tir& 0 
[0 0 12] 

^HJJi, _h|BL7t:J; ^ (Cgijj&7><h LTCaO £0.20 mass%J: <9 i>^<^£ 

, -eo^S^O.20 mass%J: <0 i>^*t, o T?H^#14^ 

ffc^ig L < & & o l£*(±, -<7)CaO £0.20 mass%mT(3Ppi_& J: 9 

HLTi/^7j^\ ^Wl&^Tfi, Fe 2 0 3 £50 mol%*it (49. 8 mol%J^T) ^ 
#P;U ^oMn 2 0 3 £0fi (0.5 mol%J^T) UPPx., fifM (- <£ ^ FeO £t$* (0.2 
mol°/oJilT) t3jJp^Tv^<7)T\ CaO £0.20 mass% i <9 < S^Z^fC & , 
^#*£j&g^-'b&^ 0 CaO It, ftt L< (±0.50 mass%J: *) i>^< 

^■t^^t^mm^&TLXLt otztb, CaO (±±f£$£B0. 20-1. 00 mass% 
(fzfzL, 0.20 mass%(±iK) ttfz 0 l^WMitKU, Si02 i>^1rZ> 

<7>T\ BffSd J: «) ^<7)Si02 £0.01-0.10 mass%#^^-^T^ =tv^o 
[0 0 13] 

*§§^(±3:£. SiJ^5^<!: LT, V 2 0 5 , M0O3 , Zr0 2 > Ta 2 0 5 . Hf0 2 > Nb 2 0 5 
&£Z/Cu0 <Do *><7) imt fzlt2m&±$:'a^1-Z>Zt&T£2>j)^ Zfihit, 
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V 2 0 5 , M0O3 , Zr02 , Ta205 , Hf02 , Nb20 5 £> X LKV2O5 tzo^TfiO.O 
1-0.20 mass%<7>iEHT\ CuO Co^t fi0.01-6.00 mass%OfgHt?'g-^r$-^ 

[0 0 14] 

o fc£U teSS: b i: Lt 1 5 J: 19 v>ft£«JRLfc»£'li, 7i?>f h 4>^M 
n 3+ m. 5 mol % X 0 *> ^ < 4 >5 , IM^^tJ^lSTF Lt Li To 
[0 0 15] 

MnZn7x7^ f<7)Ij|^LT(i, i^a6±J&5}-£: LT<7)Fe203^ ZnO j3«fc 
t^MnO 0#IS^»*«r»f5eoJt^t**J:-9»i3ff*> fe#Lfc^, ^^a^JR* 

&<e«l wrm-t&o mum.mM.mt. iiattaoT^i^s^ soo - 
iooo*c<^iasiiffli*it?ai:oiajs«:aiiR-t-*o tfc, 

*jS^JR*U, Ti0 2 . Sn0 2 > CaO , Si0 2 ^0^3?*JR**J|*«6Jpift^L, 
f&fc*ft^K SfcK, 1000 - 1300 'C-e&jft&fr To iWMKi&tfcli, # 

MPa m±<7)£E^ £ fin x. T*t -9 * j* 4: * ft ft^ffl 1" * - <h rt ? T» § * 0 

LT^f?t^l±£fiJ®-f &o mrffi (i)^f05ESc(±7- 1 5oi£Hrt"C 

feO, Fe 2 0 3 ^50 mol%<fc »9 
i»MnZn7x5>f ftjftftn#^:a«U5lftb (7-8) <hJt<t*LT, 

£*>*»£\ ±ie(l) 3;fc*-=f<ttJS&Of&a3iU:, 500 t:i 0fiv>iaKt?»i, 
«JKtcj:«brilft*^tijl7CORJSS:^-e§4^ie>, 500 r 2 -eti-ft^i-^ 
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[0 0 16] 

PIT ^»<7)Fe203 > ZnO & =t C^lnO O^JEM* ^7h7^- t-TfJ!^ L tz'i& 
, 850°C-C-2B#r H m^L, £ ib KIT b 7^ lWi^Lt, ?f 

-<7)?I^*HTi0 2 , Sn02 , CaO , Si0 2 * CuO , Nb 2 0 5 
, V 2 0 5 , Zr0 2 &<»titttm£*1A&^mm&LXWLfrW9L*fT^ 

*1)Wz.xmiL, 80MPa <Dl±tiX^m,bmm, |*Jtll5mm, £ 5 wx<D h n -f jT)V a 

U i200°ce 2 <£ tW&m^SPSrfi 1 v\ *§&wm* 1 - 7 

&J&5mJ& £ fillet £ t&l,z^ «5Mn 2 03 MtFeO »<h £5M?T L£ 0 $ 

fc, ±te^#co^r, imhz ^^it^^M^, stmii&zrfmmmjLzm 

[0 0 17] 
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[12] 







(Qm) 


(Q) 


Jfctfc 1 


30 


1.1X10 1 


1.2 X 10 2 


#3BW 1 


720 


1.6 x 10 4 


1.7 X 10 7 




820 


7.7 X10 4 


9. IX 10 7 


ttm 2 


450 


1.1 X 10 5 


1.3 X 10 8 


*¥&W 3 


790 


3.8 X 10 5 


2.9 X 10® 




800 


3.5 X 10 5 


2.7 X 10 8 




890 


3.6 X 10 5 


2.6 X10 8 




830 


3.4 X10 5 


2.6 X10 8 


Jfctfc 3 


380 


1.2 X 10" 


1.4X10 7 


ttm 4 


330 


1.3 X10 4 


1.4 X 10 7 




810 


4. 4 X 10 4 


3.2 X10 8 



[0 0 19] 

mn3£v*m.2 izTF-fm^: x 19 , mtWsKn 1 - 7 t±, ^-rti ^^203 m. 5 

mol%mT, FeO m.2 mol%J£JLTfc^oTv^ e $|&^l-7lii^ 
ft&#JMi&^ri ? 700&±, Jtfm^l.5X10 4 nmJ^±, ilffi^l. 5X10?^ 

ZtlbZftl,, ttm^m fi, Fe203 ^50.0 mol%J^±0— fefi«J*M n Z n 7 i 

&gffl3tt. Ti02 *>Sn02 i^tLT^iv^A, Mn 2 03 tifet>Mn3+^< 
&KSn0 2 O^a^-f^&Tt*, |SI«tC|fc^tt^^L^oS^^lST 
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[0 0 2 0] 

\>X±., mWLtzXolZ, $f^l»MnZn7x7-f Fe 2 0 3 4: 

50 mol%*S!^PPx., ^oMn203 (0.5 mol%mT) t:fpi^^tt\ CaO 

£0.20 mass%J: *) & # < -^W£-£T , *#*fcJ&«7&*fe£ fci*, Jt«ifo&*1.5 
X10 4 nmJiJLt, ^M©^n.5X10 7 nJ^±t ^^i^v^m^m^fibtL^o £ 
fc, Ti0 2 £<fc£>V3: fc(iSn02 ^Ti/^Ot, WigflBsgfc+frffi < 
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mm] 

mm] ±£%m%mxz^L. im z ^i^sMwtf^^-c^M 

imtk^m Fe 2 0 3 £50 mol%^m^n^, ^oMn 2 03 £$im (0.5 mo 1%^ 
T) lznz.Z>Ztt:\ mfcftt LT(7)CaO £0. 20 mass% <£ <9 # < £ -£*t & 
, If^fi^Cibf, Jtlfi^q. 5X104 (nm) J-JJLt, mwmn,m. 5X10? 

(fl) m±t^^>i^v>m^:t£^ ? #'btL^ 0 Ti0 2 &J:UV3; £(iSn0 2 £ 

0.1-4.0 mol%-^£^T O T% #JM^ & +53^ < & 0 * lMHz<7)<M& 

im^m] % l 
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1 . 0 1 9 9 0^ 8^230 

3f ft»**ttX»»ftBBWr^»ftffl4 10 6-73 



